ABSTRACT: A multicatheter sow model was established to study the effects of dietary β-hydroxy β-methyl butyrate (HMB) supplementation on net portal fl ux (NPF) and net hepatic fl ux (NHF) of HMB, glucose, and the AA Ala, Gly, Ile, Leu, Phe, Tyr, and Val. Eight second parity sows were fi tted with permanent indwelling catheters in an artery and in the portal, hepatic, and mesenteric veins. Eight hourly sets of blood samples were taken starting 30 min before the morning meal on day -3 and day 3 relative to parturition. Four control (CON) sows were fed a standard lactation diet from day -15 and throughout the experiment, and 4 HMB sows were fed the control diet supplemented with 15 mg Ca(HMB) 2 /kg BW mixed in one third of the morning meal from day -10 until parturition. Net portal fl ux of HMB was affected by treatment (Trt; P < 0.01) and peaked in the HMB sows at 6.9 mmol/h 30 min after the morning meal and then decreased towards preprandial level (0.0 mmol/h) 3.5 h after the meal, revealing that dietary HMB was rapidly absorbed from the intestine. The NHF of HMB tended to be affected by Trt (P = 0.06) showing a small hepatic uptake of HMB (1.1 mmol/h) in HMB sows. Net portal fl ux of glucose and all measured AA, except for Gly and Tyr, were affected the Trt × time interaction (P < 0.01). The NPF was positive for all nutrients, indicating absorption from the intestine to the portal blood. Absorption rates appeared to be more stable for HMB than for CON sows. Net hepatic fl ux of glucose was not affected by Trt. It was negative from 1.5 to 2.5 h after the meal, indicating hepatic uptake, but positive before and after, indicating net hepatic release of glucose. Net hepatic fl uxes of AA were negative and were not affected by Trt (P > 0.10), except for Phe (P < 0.05). In conclusion, HMB reduced the variation in net portal fl ux of glucose and AA during 8 h of blood sampling and suggest that the improved sow productivity observed by others may be due to a more uniform nutrient absorption pattern into portal blood.
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INTRODUCTION
Sow performance can be improved by supplementation with the Leu metabolite β-hydroxy β-methyl butyrate (HMB) in late gestation (Nissen et al., 1994) ; however, the metabolic effects of HMB on nutrient absorption and metabolism remain unclear. This study aimed to investigate the effect of HMB supplementation on the net portal fl ux (NPF) and net hepatic fl ux (NHF) of HMB, glucose, and the AA Ala, Gly, Ile, Leu, Phe, Tyr, and Val, hypothesizing that HMB supplementation in late gestation affects hepatic AA metabolism.
MATERIALS AND METHODS
The present experiment complied with Danish Law on the humane care and use of experimental animals. One HMB sow was culled on day 2 after parturition due to mastitis.
Eight second parity sows (Landrace × Yorkshire) were fi tted with permanent indwelling catheters in arteria femoralis, vena porta hepatica, vena hepatica, and vena mesenterica as described by Kristensen et al. (2009) on day 79 ± 3 of gestation. Control (CON) sows (n = 4) were fed a standard lactation diet (89% DM, 17.7% CP, 5.4% crude fat, 14.75 MJ/kg DM ME, and 13.1, 8.43, 2.63, and 6.24 g/kg of standardized ileal Table 1 . Net portal and hepatic nutrient fl uxes on days -3 and 3 relative to parturition in sows fed β-hydroxy β-methyl butyrate (HMB) in late gestation (least square means and SE) Within a row, values without common superscript differ (P < 0.05). 1 CON = control. 2 Trt = treatment; DIM = days in milk; ST = sampling time. digestible Leu, Lys, Met, and Thr, respectively) from day -15 and throughout the experiment, and HMB sows (n = 4) were fed the CON diet supplemented with 15 mg Ca (HMB) 2 /kg individual BW mixed in the morning meal from day -10 until parturition. Sows were fed according to recommendations, with the ration divided in equal portions at 0800, 1600, and 2400 h (daily allotment on day -3 = 3.2 kg and day 3 = 2.3 kg). On day -3 and day 3 relative to parturition, simultaneous blood samples were taken at hourly intervals for 8 h starting 30 min before the morning meal. Blood fl ow estimation, analysis, and net fl ux calculations were done as described in Kristensen et al. (2009) . A positive net fl ux indicates a net release or production of a metabolite whereas a negative net fl ux indicates a net uptake or use. The HMB plasma concentration was, after ethyl chloroformate derivatization, determined using gas chromatographymass spectrometry in selected ion monitoring mode. Data was analyzed statistically using a mixed linear model with fi xed effects of treatment (Trt), days in milk (DIM), and blood sampling time (ST) and the Trt × DIM, Trt × ST, and DIM × ST interactions. Repeated blood samples within sows and days were accounted for by suitable random components. Data are presented as least square means ± SE. Signifi cance level was set at P ≤ 0.05.
RESULTS AND DISCUSSION
Net portal fl ux of HMB was affected by Trt, ST, DIM, and the three 2-way corresponding interactions (P < 0.001; Table 1 ). Peak NPF of HMB was at 6.9 mmol/h 30 min after the morning meal on day -3 in HMB sows, after which it decreased towards preprandial level (0.0 mmol/h) 3.5 h after the meal, revealing that HMB was rapidly absorbed from the intestine. On day 3, when HMB supplementation had ceased, the NPF of HMB was 0.0 mmol/h in both groups (P = 0.78). The Trt × DIM interaction was not signifi cant for NHF of HMB (P = 0.12), even though HMB was only supplemented prepartum. However, the NHF from day -3 amounted to -2.0 ± 0.5 mmol/h in HMB sows, indicating that a substantial amount of the absorbed HMB was taken up by the liver, in agreement with the belief that the liver metabolizes HMB (Nissen and Abumrad, 1997).
Net portal fl ux of glucose and the measured AA, except for Gly and Tyr, were affected by DIM and ST (P < 0.05; Table 1 ) and a Trt × ST interaction was observed (P < 0.01). The NPF of glucose and AA were always positive, indicating net absorption from the intestine to the portal blood. The Trt × ST interaction revealed a more uniform nutrient NPF during the day and lower maximum absorption peaks for the HMB sows compared with CON sows for glucose and all AA measured ( Figure  1A for glucose and Figure 1B for Leu). The NPF of glucose and AA were higher on day -3 compared with day 3 for both HMB and CON sows. Additionally, NPF of AA in HMB sows did not return to preprandial level within the 6.5 h after a meal, indicating that HMB, which was only supplemented in the morning meal, affected the nutrient absorption for more than 6.5 h but less than 24 h. These results suggests that HMB supplementation at each feeding time, as it was done by Nissen et al. (1994) , is benefi cial for a constant nutrient absorption.
Net hepatic fl ux of glucose was not affected by treatment. It was negative, indicating hepatic uptake, from 1.5 to 2.5 h after the meal but otherwise positive, indicating net hepatic release of glucose for both treatment groups ( Figure 1A) . Net hepatic fl uxes of AA remained negative and were not affected by Trt, except for Phe where CON sows had a larger hepatic uptake compared with HMB sows [-3.5 mmol/h (CON) vs. -2.9 mmol/h (HMB); P = 0.048].
In conclusion, HMB supplementation to late gestating sows affected the net portal fl uxes of nutrients and reduced the variation in glucose and AA absorption during the 8 h of blood sampling, but the net hepatic fl ux of glucose and the AA Ala, Gly, Ile, Leu, Phe, Tyr, and Val were not affected. This suggests that the improved milk fat percentage and piglet weight at day 21 observed by Nissen et al. (1994) may be due to a more uniform pattern of nutrient absorption into the portal blood. The exact mechanism may involve either altered rates of gastric emptying, nutrient digestion, or absorption kinetics across the intestinal epithelium. Fisher. 1994. Colostral milk-fat percentage and pig performance are enhanced by feeding the leucine metabolite beta-hydroxybeta-methyl butyrate to Sows. J. Anim. Sci. 72:2331-2337.
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